Adverse immune reactions to gold. I. Chronic treatment with an Au(I) drug sensitizes mouse T cells not to Au(I), but to Au(III) and induces autoantibody formation.
Upon weekly i.m. injections of disodium gold thiomalate (Na2AuTM) 100% of A.SW mice produced IgG autoantibodies to antinuclear Ag and nucleolar Ag, respectively; about 70% of C57BL/6 mice produced IgG antinuclear Ag, whereas DBA/2 mice were resistant. Moreover, C57BL/6 mice, but not DBA/2 mice, showed increased mesangial deposits of IgG. These alterations were due not to disodium thiomalate, but to the gold ion of Na2AuTM. An assumed T cell reactivity of susceptible mouse strains to Na2AuTM was tested by means of the direct popliteal lymph node (PLN) assay. However, no distinct PLN reaction to Na2AuTM was detectable. Likewise, AuCl did not induce a PLN reaction. Both Na2AuTM and AuCl contain gold in the Au(I) state. The poor PLN responses to Au(I) contrasted with the strong PLN responses to Au(III) compounds. PLN reactions to Au(III) were dose dependent, T cell dependent, and specific. When Au(III) was reduced to Au(I) by addition of Na2TM or methionine before testing in the PLN assay its sensitizing capacity was significantly decreased. Thus, the oxidation state of gold, i.e., Au(III) vs Au(I), plays a major role for its sensitizing capacity. Therefore, we propose that the Au(I) of Na2AuTM is oxidized to Au(III) before T cells are sensitized and adverse immunologic reactions develop. Results obtained with the adoptive transfer PLN assay indicated that, indeed, repeated i.m. injections of Na2AuTM sensitized A.SW and C57BL/6 splenic T cells to Au(III).